Let G be the group with p elements where p is a prime number. be the number of nonfree components in S u V n+ί . If we write down these numbers in triangular form we get the following pictures where the number in the (v + l)th place in the (n + l)th row from below is β n , v 294 GERT ALMKVIST P = 11  1  \υ  1 1  111  1111  112  11  112 2 11  113 3 3 11  11233211  112232211 1111111111 n] 11111111111 P = 13  1  1 1  111  1111  112  11  112 2 11  113 3 3 11  11344311  113454311  1123443211  11223332211  111111111111  1111111111111   1 1  111  1111  112  11  112 2 11  113 3 3 11  11355311  114676411  1146996411  1 The first triangle is in [1] III. 4 (compare also Problem VI. 3.10) and the other ones are computed by using methods explained there. The symmetry of the triangles suggests the following result. To prove (1) and (2) we are going to find a formula for e n , v or rather for the generating function
The proof is rather technical and will use the method of Fourier series. For the notation see [1] Ch. V. 4.
The number α n>r of all components of S r V n+i is up to r = p -1 given by the p first coefficients of where
By considering the decomposition of S r F n+ i into the virtual indecomposable &[(r]-modules Wt for all i ^ 0 (see [1] I. 1.9) we find that the number of free components of S r V n+1 (for r < p) will be given by the p first coefficients of 
We want to rewrite this limit as a sum containing the pth roots of unity. Making a linear substitution we get the Dirichlet kernel in the integrand and then we can use Lemma V. 4.8 in [1] .
Put φ = π + 20. Then we get
To get any further we have to treat the cases n even or odd separately.
Case 1. n is even.
Then e iin~2v)π -1 and we get with a = e ί2z/p
where H is the group of pth roots of unity. G n>r is the homogeneous Gaussian polynomial defined in [1] Ch. II. 4
We also used the formula II. 4.3 in [1] 298 GERT ALMKVIST 
?.(*) = 7 (*)
From (*) we infer that
Vnit' 1 ) = -t^η n (t)
and η n (t) is symmetric in the sense of Stanley (see [1] V. 5.1). Using V. 5.6 in [1] we get But e ntP _ v -e ny^ -e n^-n -γ and replacing v by v + ^ + 1 we get which proves (1) . From (3) e ntV = β VfΛ we get (2) from (1) THE NUMBER OF NONFREE COMPONETS 299 and we are done in case n is even.
Case 2. n is odd.
Then e^-2u)π = -1 and
We get and it follows
The proof is then finished as in the even case.
We note that we also have solved problem VI. 3.15 in [1] .
THEOREM 2. S r V n+1 has exactly one nonfree component when n + r = p -2. In fact
Proof. e p _ n _ 2tn = e nΛ = 1.
For the actual computation of the numbers e n , v we can get a formula involving the number of restricted partitions. By II. 4.6 in [1] we have m=0 where A (m, v, n) is the number of partitions of m into at most v parts all of size <jw. PROPOSITION 3. We have
where the congruences are mod p.
Proof. By the proof of Theorem 1 we get when n is even e n ,> = -Σ (1 ~ 7)G Λ+Vfn (7, 7)- As a check we also compute the decomposition S«V 7 -2Vi + 3F 5 + 2V 7 + 4F 9 + V n + 3F 13 + 2V 15 + V 17 + 40F 19 and we read off e 6)6 = 2 + 3 + 2 + 4 + 1 + 3 + 2 + 1 = 18.
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